Abstract-A wireless sensor network in a greenhouse area environment monitoring system based on TinyOS is designed in this paper. A design approach ofthe wireless sensor network environment monitoring system of greenhouse, which is based on TinyOS, is presented in this thesis. The design of the hardware and software of the monitoring system is based on the using of the MSP430 microcontroller and NesC language.
INTRODUCTION
In modern large-sized greenhouse, one of the key research subjects is to use wireless measurement network.
Adopting wireless sensor network technology, the green house temperature monitoring system can solve some problems existing in cable network and manual measure ment, realize unattended monitoring and network infor mation automatic management, and improve the level of facility agricultural production. In this paper, a wireless sensor network in a greenhouse area environment monitoring system based on TinyOS is designed.
Wireless Sensor Networks (WSN), is an inter-discipline which including MEMS (Micro Electro
And environmental parameters such as temperature, humidity and light are monitored. This paper describes the architecture of the wireless sensor network environment monitoring system of greenhouse and communication mechanism, and realizes the remote control between the PC and the monitoring system. The wireless sensor network node and program code based on TinyOS the operating system is designed. It has been proved by the practice that this approach is very convenient, reliability, efficient and can meet the functional requirements.
II.
ARCHITECTURE
The wireless sensor network environment monitoring system of greenhouse is designed to achieve the monitor-ring The software on PC is designed by using Visual Basic, which realizes the display, storage, analysis and monitoring of the real-time data of greenhouse, and has human-computer interaction function. The sink node is used to process the data which is transmitted by the sensor nodes, and it is Node can not be too high in frequency, because the frequency and energy consumption is positively related, the higher frequency is the larger energy consumes. And radio communication module is also large energy consumption, transmission distance is positively correlated with energy consumption, therefore, the transmission distance and the number of nodes must be balance.
The wireless sensor node is formed by four parts: the sensor module, processor module, radio module and energy supply module. The entire structure is shown in Figure 2 . 
B. Radio Module
In active mode, we chose a TI CC2420 wireless transceiver operating at 250kbps and compatible with the IEEE 802.15.4 standard. By significantly increasing the wireless data rate, the node can return to sleep quickly after sending or receiving data. A node shares many of its resources: for example, the radio and external ash share the same bus. And it also takes advantage of the Timer system.
A single timer capture/compare register is used to control the CSMA back off functions of the radio, but during transmit it is reconfigured to capture a timestamp of the start of frame delimiter from the radio. The design of the MSP430 platform components allows the node to complete operations more efficiently and use less resource in the process.
C. Sensor Module
The SHT 15 is used as humidity and temperature sensor, and the photovaristor as the light sensor. The SHT15 is a single chip relative humidity and temperature multi sensor module comprising a calibrated digital output. Application of industrial CMOS processes with patented micro-machining ensures highest reliability and excellent long term stability.
The device includes a capacitive polymer sensing element for relative humidity and temperature sensor. The 2-wire serial interface and internal voltage regulation make the system integration easy and fast. Its tiny size and low power consumption make it as the ultimate choice for even the most demanding applications.
D. Energy Supply Module
In terms of power, the node requires a voltage supply at 3.0 V, so it uses a pair of AA batteries to supply power.
IV. SOFTWARE DESIGN
Energy concerns dominate sensor hardware and software design. Embedded Operating-System of WSN is the basal core software on the nodes. It manages the distribution and callback of all software and hardware resources, schedules and corresponds with concurrent tasks, offers user programming interface and platforms to make program development and debugging easily.
A. TinyOS
TinyOS is a open-source lightweight operating system specifically designed for low-power wireless sensors.
TinyOS differs from most other operating systems in that its design focuses on ultra low-power operation. Rather than a full-fledged processor, TinyOS is designed for the small, 
C. Software Design
Based on the profound research of the embedded operating system TinyOS, the porting from TinyOS to MSP430 microprocessor is carried out. The structure itself is completely opaque: components cannot reference its fields. Instead, all buffer accesses go through interfaces. Since it is very common to have multiple services using the same radio to communicate, TinyOS provides the AM layer to multiplex access to the radio. Cluster organization module is used to complete the work to establish cluster, and it is divided into three sub-modules:
cluster organization algorithm, cluster mainten-ance, and If you select to press the temperature button, the real-time temperature chart will appear which is shown in Figure 6 .
And it can record and display the real-time temperature data which is received from the WSN environment monitoring system of greenho � se.
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VI. CONCLUSION
This paper describes a design approach of the wireless sensor network environment monitoring system of greenhouse, which is based on TinyOS. And the hardware and software of the monitoring system are designed. It has been proved by the practice that this approach is very convenient, reliability and efficient. It can meet the functional requirements.
